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Abstract of JP2002344017 

PROBLEM TO BE SOLVED: To provide a 
high-luminance semiconductor light-emitting 
element that can be manufactured 
inexpensively and is free of the problem of 
peelings due to dicing, etc. 
SOLUTION: In this semiconductor light- 
emitting element, a light emitting section layer 
12 which is sandwiched between a first- 
conductivity clad layer 2 and a second- 
conductivity clad layer 4 and composed of an 
active layer 3 and a transparent conductive 
layer 7 made of a metal oxide are formed on a 
first-conductivity substrate 1. A compound 
semiconductor layer 6 is formed as the 
foundation layer of the conductive layer 7. The 
compound semiconductor layer 6 consists of a 
binary compound (InP or InAs), a ternary 
compound (AllnAs, AllnP, AIGaP, AIGaAs, 
GalnAsm or GalnP), a quaternary compound 
(AllnAsP, AIGalnP, AIGalnAs, AIGaAsP, or 
GalnAsP), or a quinary compound 
(AIGalnAsP), and the molar ratio of Ga is 
adjusted to <=0.2. 
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mm tm& s n x v * 5 r t £ mm t -r 5 ^mwm^tm 
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ft******* b 4 6 r 4: «: W» i -T « 3M**W8ft * 
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5 ] Msftqc i xtt 2 \£tBM<o¥mtmitm* 
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— Kd*l5<!:A,<!f*eS>o*: 0 Lt5>U ftiSGaN^AlGalnP 
*Otta*Sr**4JIWMafiR*»(M0VPE) K<fc9fiK*S 
*-5ft«*HI**ilx, Sfe. *fe<o*jW« 
%3t^>f K3fl«»5t-C# 5 «fc 5 tc/^ofco 

[0 0 0 3] M0VPE&4C1J: ^^Lfc^fc"^^/^ 

ED(DWr^m^<D— m^-To wOLEDtt, nMGaAsS^K 1 
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[0 0 0 4] ^<D«»^LED«Cj:9je«W^J8*«:W5 
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[0 0 0 5] feoT, ««0»]Jf«l** l t > «:RFJhL"CK 

»s ft led ^ fc «> {c^5 it 6 mw^m 
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GaAlP*^t*W*S^^*:^ttfflSnTV^5. L7)-LGaPii 
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PJi 5. p^GaP (Zn 

[0 0 0 7] LED<a = * h£Ttf**a*B^#1ft/l£» 
Lri*LAlGaInP-*»GaNtf>«fc 5 ft ^*#*f pitg 

[0 0 0 8] *<Dtz#> s i6ffiffitf>««K$MftJB <h ITl^ 
tf>S36as*£*LTV>5 0 ^CO— o|l N GaN56<£>LEDtc£JR 
f*R*aW*«Jl£LT«V**w£^*>S («M»¥lO-l 
73224-^-) 0 L^L^^hs Amnm^m^t^+^c 

[0 0 0 9] +»fta^i+»ft««»tk«:#*^«c 
X (no) (75«t 5*&«iWk»^*qbttTV>^ 0 lT0jg££ 

n^IT0KSrRltfcLED<O««:. 3RB4WF5.481, 122-8\ 
*BB¥il-4020-e-^fcE*Sn-CV>5o 

[0 0 10] L^L^tr^=¥->^r/U^^^±JCIT0lR^ 
7FM5ttfeLED-C«, ITOJg^ffJ 
■ LT L* 5 i B»J4 1: 5 r i #»**ofc 0 t<D 

[0 0 11] ttoT*3MH*>Btttt:. fflWaf-eSUfa* 
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05 — 5c3S{b-fr*##fle. (2) AlInAsXttAlInP<D=5c3R 

(3) AlGaAss AlGaP. GalnAs&tfGalnPa* 

/Utfc*S0.2KT-C*)«=5£^l:***3l». (4) AlInAsP 
^)E7C^{t:^**flc. (5) AlGalnP, AlGalnAs, AlGaA 

t?fcot, GaO^/Ht^o. 2«TT*fc>5E7C^b^#3^ 
Xf*(6) AlGaInAsP^&*9. Ga^^A-fct^O. 2J£* 

[0 0 15] ^mM<omMtenMGaAsfrt>tt:Z><D& 
#*LV\, *fc*5tffiJB*Offif£JBttAlGaInP. GalnP, 
AlGaAs&WaAs^>b/«CS»^batftt^>*< 

SttGaP. GaAlP, AlGalnP. AlGaAs&t>*GaAsPrt> tb ft 51¥ 

Sn0 2 > ln 2 0 3 > ITO^r>*Ga^^Zn075^^5l¥^^ilim 
[0 0 16] 

[0017] nMGaAsfi^ 1 <Dfg-aE®_t{C n SAlGalnP 

K— ^AlGaInPSttJl3*S»J5lcS^ ffittJB3 0±tdp 
iiAlGalnP^:/ KS 4 #^J«$jh,TV^ 0 nM^7 7 K 
I2i:, 3 4: , 7 y YM 4 £ iS^VA^-r 

n«^^^^12^«^LTVN5o ^7tS$/I12<7)_h{C 

[0 0 18] 583tSBJil2tt, p-ng^S^y^rn 
«*«3S«:*-fSAlGaInPj!8ftlCj:9«^Six5 0 4$t- 
>-^^^«LfifeJtS:«lO. 5t^r^(M x Gai- x ) 0 . 5 Ino. sP 
(0^x=£l) I*. GaAs*»ftX«l 4:»?-S-&-r5fc«) 

[0019] pMS«C^t5cg 5 mUt P M^GaP, GaAl 
P, AlGalnP, AlGaAs&WaAsP^^ ftSW**6>afiiX*: 

[0020] ap^^mii 7 %M&-rz>&mmikm*m{t 

®> (Sn0 2 ) . K^k-Ov 5 ^^ (ln 2 0 3 ) . HHt'Oi?* 
J*®> (ITO) ^t^Ga^^>fb^:fe v (ZnO) 

0-X?*>5^^»* LV> 0 IT0^ti:}g;*Lll^3X10-6Qni-efe 
9. pSGaPJB<^Jtfi*t^#?JW^^— efcSo ^oT, 
«8K»tk«fB2lMT0JBS:*r-r6r<!:^J:i?. «SK^tkffi 
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(3) AlGaAs, AlGaP, GaInAs&TJ*GaInPa>£> 

it^0.2WTT-fc5H7C^t:^*«^ (4) AlInAsP<D 
E5c^k^^^aS#> (5) AlGalnP, AlGalnAs. AlGaAsP 
&W»aInAsPd»&*S»d*&atfiXfc^*< <k fe lit 

ff. Xtt(6) AlGaInAsPrt»lb<£!9. GaO^/Uhb^O. 2.JEJLT 

(3) (5) ©Ga**ft^*^aW*-ett, GaOffr&W¥ 

6 ±^(C*t-r 5^Ht*0.2EJlTi:t5O^#4t 

* LV^f*Gatf)^/UifcO0>»^T?fc5o 
[0 0 2 2] {fc^«^*#oa3BX Wt^»**#:Ji 6 

[0 0 2 3] fk^!fe*»i*I 6 lix dr ^> 
8U «;ttf*«&JR*ttrii*{fc (M0VPE&) fcJ:3»J* 

[0 0 2 4] *ftW<D^fcftltm j =Fftft*i77 y 
mm (DBRJB, H^-fr-f) *Sffili:nI^7yKi2(Z) . 

[0 0 2 5] El 2 li*SSM^®J<oHJfi«(c <t 
«*^F-OJi«St«:»r»fBiaT?*>*. nMGaAsS^l, 
3&}tgR/§12 (nMAlGaInP^7S> KS 2 . T> K — ^AIG 
aInPStt®3^t5p®AlGaInP^7 5/ KJB 4 ) . 

tfc#tm2l (pS««E»WB5. <k^f*i6M 

m 7<0— »^pffl*B»K9 3&*»rt*n. nMGaAsS^l 
<0*~ £BO^ffifcnl«B«ttloas»jSli $ tuTV * 3 0 
[0 0 2 6] pMXBWSSriF^tf^.f 

pssffimflis&^nsaffiaffiiotciifi*?*^^^ 
<D&mmim#zti%o 9, io«:«*^ 

jbkaiu Ai^t^^v^-r^^ti^Av^JSSSr^-r^ 

<0tf**?*LV\ Mill pM*BSffi9{CAuZn/Ni/Au 
^«S«ffi&teJBU nSXB««10{CAuGe/Ni/Au« 

[0 0 2 7] #m«9. 106O^JSS«ffiStJDfRsK«Pfe 



[0 0 2 8] 

[0 0 2 9] gffiffllJ 

a2jC^r«aS«:^-r5563tjKS630 nmf+iacO#fe5l3t 
*V tf— K*- y :/£ TE«lt i^Mt fc. 

[0 0 3 0] 4-f 700°C(CftD!$ UfcnMGaAsSS 1 iC, 
Jp£500 nraOnS (Se K-7 9 ) GaAs'< y 7 r 1> J¥£l00 
0 nraCOnMCSe K— 7°) (Al 0 . ?Ga 0 . 3) 0. sln 0 . 5P 9 7 V K 
12 (Se K— lX10i8cm-3) , J?£600 nratf>T^ 

K— ^ > (Alo.i5Gao.85)o.5lno.5P^t±l 3 . ffSlOOO nm 

(D P m mm k— zn (ai 0 . 7Ga 0 . 3) 0. sin 0 . sp^ 7 * Kg 

4 (MI&K— X* : 5X1017 cra-3) , ff£2 /zm<0pM(ffi 
iS K-X) GaP«flE#1RJl 5 (£ft K-Xfi : 1 X 10" c 
m-3) , &t5/SS30 nraCOp® (S» K— ^) InP{fc*flfc* 
ii$l6 (ffijB K— y°& : 1X1018 cra-3) ^ 50 Torr 
tO^^JE^J T*M0 VPEffe £ Y) MI {C xt^^r^t /^J*S S 

[0031] r^f^^**s:«effl u -tn^ettAi 

LT h y ^ f^7/U ^ x^ VJ» (TMA) , Ga««& 
■ iUthy^f^J^ (TMG) , InflttWiLt 
M^f/K^^ (TMI) , As«*SKi:Urr/U'> 
V (AsH 3 ) x P«liU^7^ (PH 3 ) . ZnW^ 
Rilt^^iEIB (DE2) Xtt^*7vUffii& (DM 
Z) , Xt/Se«tJ&aB<t LT-feW^fc** (H 2 Se) 4^ 

[0 0 3 2] JS3t95JBl2ffl(OAlGaInPffiSJBtt, fi£fii£ 
S*0.3M.O nm/s(CU, fitted ^ V«7C* <h IIIK 

Tn^^Sfitt (V/IIIlt) *300— 600<Z)«Sffltc:UT^J5K 
Lfco pffl(K»K-^ GaPlgSc^ffc/I 5 II. ^SiSS 
*1 nra/sdU *^oV/IIIJt*100(CLT?KJ5&L^o * 
fcpM (K»K->0 InPffc**a|M*fc* 6 tt. ^cg3S^ 
%1 nm/stCL. ^OV/III itSrlOOtC ttM Lfc 0 

[0 0 3 3] ftV^rc^^t: 0 ^^rv-^/U^zcyNcr)^®_b 
JC^^y ^StCj: «9g:$300 nm^SMt^f 

(no) awi»«/i7 4:^Lfc 0 #e>nfciToaw#« 

^^^ffilt > »S60 nmO^-Mi&^^ J¥$10 nm 

50 M m<Offlk<om& p MSS 9 ^rlTOSP^^m® 7 CO^B 
^frJCflEBlH^fiKLfco ^fcn^GaAsS^ 1 OJg®^: 

S«10*?P^Lfci o 
[0 0 3 4] r<O«t5tCUTf^MLfcIT0JR7At5«ffi 
9, lOfttO^f^^rv-ir^^^^^^, 9 S: 1 
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[0035] #e>nfc«*^3f— K^^ico^-c. 
i Toa 0j 7 a* in tr* * y -y Asm * ^ m m-t s ^ & 

[0 0 3 6] Sffiffl 2 
ft*«f*«W*:Jl 6 Srpffl (M«K-^) InAs (Sto K— 
: 1X1018 cra-3) (Cfc »3^J5ScLfcJ^^lfiWll i PI 

fcSSft^V;*— 77 s (cov>t, IT0»WSM1JB 7 # 

[0037] mmm a 

fb**#i*fWl 6 Srpffl WI&K-y) AlInAs (ffift K 
-/i : lxiois cm-3) I^J:9»riJUfc£Jl^*llfi« 1 

n^c5i3t^-r^— Kf^yicov^ rroa9!3MiyB7 

#<D7%«T-?£>ortio 

[0038] m m&\4 

ft***»»* 6 ftp!! (M»K— >0 AllnP (M»K— 
^Sr : 1 x lois cra -3) {ci: 19 LfcW^feSfitfl l £ |W] 

fc»*^t-Kfy^:ov^, lT02S91*®i 7 

[0 0 3 9] ^ffifil 5 
^Wiftl6^I (K»K-^) AlGaP (3E»K- 

: 1 x 1018 cm - 3 ) 5 ufc^^^w 1 1 m 

Kfy^fl**, AlGaP*(0GaO^A4fc&3Efls$i*:T 

[0 0 4 0] E33a»5>#*>5 ct 5 AlGaP^c^GaO^/U 
&&0.2%m?LZ>tmMm&M>i% Lfco Lfcj^oTAlGaP 

* L< HAlGaP^^GaO^e A-itttO. 1^T-C£><5 0 AlGaP 
«^c^GaC7)^e;Ht^0. 2C0B#(O5g^t^ ^ 

[0041] -gmrnG 

fc&#*m#m 6 £ P M K~ 7") AlGaAs (Ga^/U 

it : 0. 2, ffi«B K-^fi : 1 X 10" cm"3) K £ t> ^ L 
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fca#«lllflll fcn-«)ftfr-C, SMW-Y*— K*"*:/ 

[0 0 4 2] 7 

jb^tl*i*i6bi (ffi»K— 7") GalnAs (Ga^A- 
fcfc:0.2. ffij&K—y* : 1X1018 cm-3) JC«t9*fiRL 
fc«*l*lfc«ll tm-<D&{*X\ Y^V? 

1 to a 7 75 >^ t° * * ~> * ?5 m si-r 5 ^ a 

[0 0 4 3] afe^l « 
^•^UltfrW 6 Srpffl (ffiftK— ^ GalnP (Ga^e/U 
fcfc : 0. 2> ffift K— : 1 X 10*8 cm-3) M J: 9 ffl^A L 

IT0^B^#m^ 7 755m f ^ =^ > V mm* z 

[0 0 4 4] W fflffl 9 
fk«**»fl:JB 6 «rpffl (S»K— ^ AlInAsP (3Ef P v K 
: 1X1018 cra-3) fC J: 9»J«Ufca^*aii« 1 £ 

ftfe5l3t^-r^- K^y^oV^T, IT0^P^#m^7 

<*co7%-efeofc 0 

[0 0 4 5] ^B£MJ 0 
{t-&ft*W#:Ji 6 Srpffl (ffi»K— 7") AlGalnP (Ga^e^u 
fcb:0. 2, MI& K—n: : 1X1018 cra-3) [C^^^L 

IToaw#«li7iSicif^*^ir/^JB^b*]«rs^FA 
[0 0 4 6] 

fk*4fc¥*ft:Jl 6 «rpffl K-7") AlGaInAs_ (Ga^E- 

/Uit : 0. 2, K— ^fi : 1 X 1018 cm -3) ± t? ^ 

[00 4 7] 

<b^^ftl6«:pS (S»K— 7^) AlGaAsP (Ga^e/U 
hb : 0. 2, M» K-^fi : 1 X 1018 cm - 3 ) lc £ 19 ^ L 
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[0 0 4 8] 

^^*fWl6£pM (ffij&K-T') GalnAsP (Ga^/U 
ft : 0. 2, K-^S : l x 1018 cm -3) J; 9 Jfc$L L 

fcJL^Uffi^l 1 <tfff]-^^T\ Y*f-y~? 

IT0»W#«* 7 ^ ^ * > ^ ,ug »IKt 6 

[0 0 4 9] WffifflH 
ffc-&***#» 6 ftpB (ffilBK-^) AlGalnAsP (Ga^r 
/Ult : 0. 2. K-yt : 1 x lOis cm"3) 0 ffi^jft 

[0 0 5 0] If. Rffl 1 
-C, H4^*i^5t^J8*«*630nmf+iE<O«*^>f 

[0 0 5 1] J£AJb x ^^^n*Jt^«*»Jil2S:Al 
GaInP*cJ:9»J«L/s:»-fr«:«^i:oTKWUfe*s, * 
*Mttrti^ia^SixSK-ettft< . #Jx.tfAiGaAs?>J: 
5 ^fdi^t:^*^^^^gi2^v>6^«^^ 

[0 0 5 2] 

*yt28W#WiiLTtt:ttaofiv^lT0»(04Jll 

[Eli] [b 2 ] 




£ ft V > 3i tr * > ^ <o*« |C £ «9 

[0053] s^ee^s^-ettffvMttr^^^^/ujg* 

Wfc J: 5^^^^e/&S^{^S§q«*S^£^ 
[BB<0fl¥&K9i] 

[B 1 ] *38W^— *16«*cJ:^#S»*J83lfe*^o« 
[0 2 ] *«W<DM<o*:BflHc ± «383t*-T-<o«5S* 

**-waBB-c*>s. 

[B 3 ] HlfitfJ 5 <?5AlGaP^ (^Ca^-=e/Utt: i ITOaM* 

[B 4 ] JtttM 1 <0«**^«3t*«i1W»B-e*> 

[B 5 ] «*o»**^Fep«3S(0-M€:*-r*faB"t? 

[B 6 ] K*^»3t*^O#3eo»J<0««:*-*-|»fffiB 
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